perfectly obvious from the papers and discussion that evening, provided that tungsten was readily obtainable and burnt satisfactorily in an arc consuming a small amount of current, that the metallic electrodes would prove a far more satisfactory source of ultra-violet radiation than electrodes made from the impure ore.
I endeavoured without success for some months to obtain a supply of tungsten from the makers of electrical apparatus and from other sources. I was told everywhere that tungsten had always been very difficult to obtain, and that since the War it had become practically unobtainable. Discouraged by this failure I was compelled at last to have recourse to the Simpson electrodes, both in private and in hospital work. These electrodes I found burnt badly, always with much spluttering, and they frequently required grinding before they would burn at all. They were, moreover, very expensive, as they cost £' the pair and were very quickly consumed. Subsequently I was able to obtain two short rods of tungsten, each about 1V in. in length. These burnt very steadily, produced what I may call the erythema dose in a comparatively short time, and were very slowly consumed. Patients whom I had already treated bv radiation from the Simpson electrodes and whom I subsequently treated by the tungsten radiation, all expressed themselves as having been more benefited by the radiation from the metal. This 31 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from increased benefit was I think due to the greater intensity of the radiation from the metal and the greater accuracy with which the dose could be administered owing to the more steady flame.
A short time ago I had the good fortune to get into communication with the British Thomson-Houston Co., and they very courteously and kindly supplied me with a number of tungsten rods of different. sizes. They assured me that there would not be the slightest difficulty in supplying any quantity of these rods that was likely to be required for medical purposes. The price was £4 4s. per lb.' This price compares exceedingly favourably with that charged for the Simpson electrode, especially when it is borne in mind that the metallic electrodes last about ten times as long.
The Simpson lamp, costing £25 to £30, struck me from the first as a needlessly costly and bulky piece of apparatus, for there is no reason why a simple arc lamp with sufficient insulation to take a current of 15 amp. should not answer every purpose required. After some search I bought a No. 9 Empire Arc Lamp for £3 3s. from Messrs. Butcher and Sons. This proved such a satisfactory lamp in every way for the purpose that I have purchased a similar one for the hospital. At my house I work my lamp off my X-ray resistance, clamping the lamp to the tube-stand so that it can be readily raised or lowered. If one has not a suitable resistance this piece of apparatus will cost an additional £4 9s. 6d. The price of the lamp has recently been raised 12s.
In my hospital work I have been using an amperage of 9 to 11; in my private practice I use about 7 amp. With the present pressure in hospital work it is necessary to make the exposures as short as possible. Moreover, the heavier currents seem indicated by the researches of Cernovodaeno and Henri, who found that a twenty-four hours' culture of colon bacilli was completely sterilized in one second at a distance of 20 cm., with a current of 4'7 amp. at a voltage of 140, whilst with 2'3 amp. at 23 volts an exposure of 300 seconds was necessary to sterilize the culture.
The therapeutic value of ultra-violet radiation appears to be due to its destructive action on micro-organisms and to the active hypernemia which it induces in the superficial tissues. The latter is probably of the greater clinical value, and within certain limits the intensity of the 'There are five 6k-in. rods in 1 lb. The price of tungsten 98 per cent. pure (quite pure enough for radiation purposes) has been fixed by the Government at 6s. 3d. per lb. A licence from the Minister of Munitions is necessary in order to obtain it at that price. erythema produced in the skin in a given time may be taken as a measure of the clinical efficiency of the radiation from the different arcs.
In conjunction with Mr. Schunk, of Ewelme, near Oxford, I recently made a few simple experiments on this erythema dose. Different areas of the skin of the forearm were in turn exposed to the action of the following electrodes: Simpson electrodes, metallic tungsten, cored carbons containing uranium oxide, Ur308, and the powders of tungsten, wulframite and iron. The exposure was for five minutes at a distance of 12 in., with a current of 5 amp. The most intense erythema was obtained from the metallic tungsten, the next in intensity was that from the Simpson electrodes. None of the other electrodes produced any erythema in the five-minute exposure.
At Oxford we use the two methods of treatment by the ultra-violet radiation, that is by the use of a reflector and by the use of a quartz condensing lens. In using the reflector method the structure of the mirror is of considerable importance when dealing with wave lengths of the ultra-violet region. Silicon, which reflects 75 per cent. of the ultraviolet rays, is the most efficient. Nickel reflects 40 per cent., copper 35 per cent., and silver only 6 per cent.' In this method of treatment, the patient is placed about 12 in. fromn the arc and the reflector confines the radiation as nearly as possible to the treated area. We usually adopt the focusing method. In this the quartz lens is held in a wooden shield, and the rays are focused on the area to be treated. In the treatment of indolent wounds special attention is directed to the stimulation of the granulating edges. The shield holding the lens should be sufficiently large to protect untreated areas from the action of the light.
In administering tungsten radiation, special attention should be paid to the protection of the eyes of the patient and operator. Hooded frames containing No. 2 Crookes glass should be worn. I am showing a pair of such glasses made by the Oxford Optical Co. I think also if much treatment is done a mask or veil should be worn by the operators. Or it might possibly be more convenient to fit a shield to the lamp to cut off the extraneous rays.
In addition to the large lamp,.which of course requires heavy wiring, I am showing a small lamp, also made by Butchers, which only takes 41 amp., and can therefore be used from the ordinary lighting circuit.
I"The Reflecting Power of Metals in the Ultra-violet Region of the Spectrum," Astrophysical Journ., 1915, xlii, p. 205. 3Turrell: Ultra-violet Radiation Smaller electrodes are used in this lamp; a finer point of light is obtained, which is very convenient for the focusing method.
In the selection of cases for ultra-violet radiation it is important to bear in mind the superficial action of their treatment. Indolent and extensive sloughing wounds have been much benefited, but the results obtained have been much better where one or two preliminary treatments by zinc or chlorine ionization have been administered. In barber's itch and pustular eczemas the treatment has been very useful, but here again preliminary zinc ionization conduces to a speedy cure. Certain cases of ulcerating lupus have improved. The nodular type, with little or no ulceration, have not been benefited, unless they have been previously fulgurated. Cases of eczema of the face and arms have done very well, some of them very old standing cases. Eczema of the hands, where, of course, the skin is thicker, has not done so well.
A case of lupus erythematosus shows temporary improvement at any rate. The treatment of rodent ulcer by ultra-violet light has not been successful in my hands unless the case has been freely fulgurated; radio-therapy of these cases is far more satisfactory. The erythema set up by the radiation is sometimes useful in allaying the pain of neuritis.
It has been suggested that ultra-violet radiation might be more conveniently and more efficiently administered by means of a tungsten filament in a quartz globe. The British Thomson-Houston Co. very kindly constructed for me a 1,000 watt 100 volt tungsten filament lamp of 2,000 candle-power. On examining this lamp with the spectroscope Mr. Schunk found that its spectrum stopped at 3,700, and therefore gave no ultra-violet rays. The result was, of course, to be expected, for when a solid body is heated to incandescence the wave lengths stop at about 3,500, and a continuous spectrum is obtained. This spectrum is the same with different solids, and does not extend to the ultra-violet region. On the other hand when metals in an electric arc are used, the metal is heated to volatilization and the specific radiation and spectrum of the metal used is obtained. With mercury vapour, as in the Kromayer lamp, there are a few very intense lines in the ultra-violet region, but with the tungsten arc there is an almost continuous spectrum in that region.
To sum up briefly, the therapeutic value of ultra-violet radiation has been established for some years. The electric arc is the simplest and most convenient means for its production. The amount of ultra-violet 
